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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide modified lithium nickelate which achieves a large 
capacity and long service life by improving overcharging resistance and cell capacity as a lithium 
secondary cell and also to establish a method of preparing it. 
SOLUTION: This modified lithium nickelate is represented by the general formula: 
LiaMnbAlcCodNi(1-b-c-d)02 (Wherein, 1<a<1.02, 0.15<b<0.225, O<c<0.05, 0.01 <d< 0.75). In the 
method of preparing the modified lithium nickelate, a nickel compound (A), a manganese salt of 
an organic acid (B), an aluminum compound (C), a cobaltic compound (D) are mixed and heat- 
treated and then the mixture is crushed and mixed with a lithium compound (E) and is heat- 
treated in atmosphere of oxygen and thereafter is cooled and crushed. Further, the produced 
mixture is heat-treated at 700-900° C in the atmosphere of oxygen and is subsequently heat- 
treated at 850-900° C. 
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fcjfljsfcte, Lii. oo8Mno. 1 7 5 A 1 0 . 05 
Coo. o25Nio. 75O2 t&M&MRZf 

[0 0 19] C*B0fl4) WHt-y'rJl' « >n{tfi) 

2 6. 6 7 8 2 gt»«aA;Uh4** (*«X3Sa 
83) 3. 1 4 4 9 g, ft»V>#>4*ifi (^lll^ai 
3!tt@) 2 7. 5 7 2 6 g, TfcgKbTJl^-^A (ttfi 50 
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fb^SJ) 1. 9 5 0 0 g^UA CO^^i 

»*>e>3 0 ot:*"rffl«*8fEALtt^6aiJ»-r*. ^ 

5gg*£3 8 0lC^-CtC«IAT!aS^3 2 oricRTLfc 
l«jSTRiR3R>'<«fcO»**«llSBBJfiU. 5 0 0tT3 
«MH«8fT*. R*«EA0>3;*i&U)T*. COfiUfiKa* 
RttT»#U 7 5MmiSO7MWTIJ(Jl0 

o*©:?;M r il»a£»£. c<z>7;wiiaiBH*»ft 

umi*«»» (*»^r5*^xtt«) 21. 09 

9 8 g£;bnAT*g'&T<5o cojg-&^JcK*$«jf&l8J& 

U H^BB*fcO 1 5 Ot:o#fflii«T^ja^S 5 5 0 

tcs-cjd&u 3^ra«j#-r^, »*«EAoss»ai-r 

£<DlftjSa&A#T»#U 7 5//m«|(07M 
fC*ntTSff 1 0 0%(D^;i/^ii^p n n $:t#-5 o ^(D7;P 
^31i^n n Dtc:^^^«$&^teU, lfl$Pa»&r) 1 5 0X1(0 
WmmmT^Ufr 6 7 6 0 *C £TJtJD& U 1 0 PtPplffiJ^ 
U ^ttT8 8 Otl:#fil/, 8 8 0ttl5l§r B 1S^ 
T£o tt3R«EAO**»aif £<&«&a£?L#-C» 
S£U 7 5 umm&V>7)V'i\Zfrtfxmt 1 0 0%£>:7 

jwaaa****. zKB^M'iiifta© 1 cpst*« 

fcfflJ5Jcte, L i 1 . oosMno. 2 2 5 A 1 0. 05 
Coo. 0 2 5 N i 0 . 70O2 ~C&£>o ifcSSS&tf 

[0 0 2 0] [HJE«5] *»{k-^^r;U iZL—*y9 
AS) 3 5, 4 9 9 2 gtBB3/^M#lfi (AKI 
MtttS) 3. 1 4 4 9 g, B8v>^/>4*« («LUIS 
p D pIiftS) 2 1. 44 5 4g, *ift7J^r^A 

(ft£fb^SS) 1. 9 5 0 0 gtB^Lft«, ^cDg^ 
«S:Ifl^6 3 0 0 < C^Tj^m^«!AL'^^6ttI^-r 

ttttX]Rfir3 8 ot:^Tfcaix.Tias^3 2 one 

^Tim5fl^>^0ii^«Mtel, 5 0 
0t:T3PtP H 1ffi^T^o ^^SAcO^^^SJT^o C(D 
»J«a*SLitT8H*U 7 5/imi@07MCWT 
SKI 0 0 %CD^7WiIi&a£t#£o 10 0%©7M 

iliaa£»*. co^;i/-riiiap a ptc*^bU^^A 1* 

(*^^r5*;i/Xtt«) 2 1. 0 9 9 8 gSrft]*. 

feoi5 oro^iiST^^^ 5 5 orsTSnss* 
Kiooxo77Kiafl4»*. c©7;waiasjc 

ffi*£#«&l8$&U lWrPflifcO 1 5 0^0 
£fij&>&7 6 orSTJnSiU lOBSIHHStfU «ttT 
8 8 0CtWU 8 8 5PSBa«»T<5. 

siA^^^^aj-r^o c<ottj*asra»T©»L, 75 

C0)7)l-imj®&(D I C PffiT*«)fcaj««. 
L i i . oosMno. nsAlo. osCo 
o. 02sNio. 75O2 tkf&^$kRlf&l& 

Knmom&t&M&st 1 ic^*r . 

[0 0 2 1 ] C^SSW6) mt-ytrfr (OaftK) 



-6- 



11 

170. 8 4g&a«3/wh4*ta (xmx&ttm) 

37. 7 4g, »87>«>4*a (Slil^n Q pX^a 
B) 110. 29g, *gKt7Jl^ 

B) ii. 7 og&BWj?*A2*«[ «gjg&jB& 

H) 15. 78g, *»fbU^*A 1**H8© (Jfcffir 

^^;i/xas) i2o. 3 3g$g&im 

So «!«*j!ftS:ai^tt^6 5 o or^aias-n-s. 5 0 

CCTS^ffi^o KSStAO^^^-rs. ceo 

mil o ox<D7;KffliaiB&»*. co^M-a^ 

£tt*£fltt&Blli&U lP#K*fcO 1 0 0t:(7)#Mjig 
-TXa^&5 5 Or^TjDfSftU 3PSM«fifTS. i^tt 
Tl 0 0ro#fi&gT7 6 or^TJnSSU lONfH 
«#U ffiltT8 9 OTCICWU 8 9 0"CT?1 5WfBB 

"T?tM¥«U 7 5/imffl|©7MWt(iglOO% 

^<#>7c8iJ5£teU L i i . oosMno. isAl 

o. 05C00. osNio. 75O2 T&So ifcii^ 

[0 0 2 2] C^{gfl&J7) *8ffcZ7^ Cl-*** 

ASS) 5 6 7. 9 9 gfcBia;t*h4*S[ (*«XJK 
a®) 1 0 0. 6 4g, S8v>«>4*« (ttllJXa 
I^ttS) 2 9 4. llg, 

{k^s) 31. 2 0 g^aF»u5=">A2*jfi (s&g&jB 

&B> 4 1. 64g, *lft'JWAl3W»l» (*» 
$r*#;WX*tB) 3 2 4. 3 9 gt*i*lft«» dCO 
B^t^Sl^e) 3 0 0ri^£«*a5AL&#SlniJr» 

-rso *8«s*sft*4 2 ot:*-cnaiitTjaff^3 sot: 
ootts^s^o ■*»A0!)**»ai-r4. c 
TBmooxo7Miaatw. no^Kaa 

fiTSS^S 5 5 OlC3;TS0fSU 5 tfiBfiwrr*. » 

*SA©*S»«rr*. £<OttJSiB*R#T»»U 7 
5 ummm<D7 )V-i 0 0 %<Dyj^Mj& 

,S>£f#£o ii0 7;KffiaaJr»**fltj(&BBS6L, l«r 

w»fco 1 0 oroiw&igK-egfi^s 7 6 ors-e^ 

8&U 10B*H«J#U 8 OtfcJMiU 8 8 

0^2 0WNH«*S-r*. »*8iEA©SS?&a-r-5. C 
<B«J«iB^R#T»«'U 7 5/im«|©7MW 
TKli 10 0 X©7Mii8fi*S-5. £ <D 7 )V<f iiifi 
na<£> I C P L i 1 . 0 1 2 M n 

0. 15AI0. 05C00. osNio. 75O2T 

-To 

[0 0 2 3] (JtttWl) BL{t-v*)V M>3ttS) 
1 7 0. 8 4 gtB8jy^h4*S (*rax£ii±8?) 
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3 7. 7 4 g, IMr7>#>4*8[ («UUSHflI*tt 
fi) 110. 2 9g, *S<b7^5n^A (ttSfc^ 
B) 11. 7 0g$:I&im d<Ofi£tt*£»**S 
3 0 OICiTffiStSdKALft^^ftJjR-r*. ttjftXfRe 
3 8 0t:£TK:«l*_Ti&aa*3 2 OT;tC^TLfcK§f;&T 
»*#>^<fcO»*«rtt*&BBJSL/, 5 0 0rT3RrP B 1« 

»»u 7 5 ummmoyj^izM'fxmii 0 o%<d 

?;M'iiSi&«:»*. ^07MIMi:B8 , Jf!>A 

70 2*& (fig^&MttB) 15. 7 8g, ♦Rfc'JWA 
1 (JlE#ir3*;loCttB) 1 2 0. 3 3 g£Jn 

*fc9 1 5 0t©#MflETS»rt*&5 5 OTCSTlIlJR 

u 3nswi«fif-r*. ««-TiWfiB*fco 1 5 ot:©# 

fi»KT7 6 Ot:*T»Ii»U 5PSIH«EfU ttttT8 
8 0T;t::#i&U 8 8 0tT5^BSfift^ ^^0?EA 
©**»ffl-T*. dO«ij«ift*R#1?»»L, 7 5 Mm 

«a©7;Ki:AHrtSSi 0 o%(D^;i/-fii^p a p^# 

20 1. oo9Mno. 1 5 A 1 0. 05C00. 05N i 

0. 7502m tt««ax««««j#*©ai3e» 

1 KtkTo 

[0 0 2 4] CJt«tW2] mt-v>r)\> (Onttfi) 

170. 8 4 g m*s (*«inaa) 
37. 7 4 g , BiT>^/>4*t (saj^axna 

B) 110. 29g, zKBtfb:r;U5 (ft£{b^ 

B) 11- 7 0 giRBUf!)A2*tl[ («S&JB*fc 
B) 15. 7 8g, TkHftUfWUttftB 

5*;ux*tfi) 120. 3 3g^tm corns 

30 »^tfi^6 3 0 O'C^T^M^aEAU^^tJPl^-r 
So *8«ISSJ»S:ai^^e 5 0 OlCfcSiaSli-S. 5 0 

0TCT5P#fWffi#T£>. 25ft»A®*s?&a-rs. C<D 

ugi 0 0 *<o:7;M'a»iB*f#£. iico^^-faaiB 
tM^6 5 5ot$TMu 3»im«»r-s. mi 

Tl 0 0t^#Mi£&T7 6 0t;£Tj^U lOPSPfl 
«JSU 8EVT8 9 0*CfC#aU, 8 9 0t:Tl 

?s»aAo* stairs. ccossfiEa*a» 

40 -e»»u 7 5 ummE<oyji^ icantTHii 1 0 0% 

®7;W-raHiBS»S. C07MIi@n n DOICPj*T 

^#>7c3flJ&t2, Lii. 0 0 9 M n 0 . 15AI 

0. osCoo. osNio. 75O2 T^So Jft^SP 

[0 0 2 5] (Jttt«3) *m<t-ytr)l> 
XB) 5 6 7. 9 9 gtaF»3A^h4*Jfi (*«XM6 
ttfl) 1 0 0. 6 4g. ftK-7>#>4#«[ (SllJ^S 
iSttS) 2 9 4. llg, TKKtfbT^-^A (ttS 
ft^B) 3 1. 2 0 g£Rlft'J79A2*tt (^ffi^® 
50 ttB) 4 1. 64g, *Wt'JWAl*S«» OH* 
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^rSfc^XttB) 3 2 4. 3 9 g^^lfcl, CCO 

«#-r*. mixmmffiA<Dik& m*m&fc9 i oo*c 

<B#HBiifiT£iRa*s 7 6 or £TSnf&U 5P*IKIfiltt 



74 



*U 7 5 MmfflS(7)^;Kfc^Hj-Tlf H: 1 0 0%<D:7Jl/ 

SlEJcte, L i i . o nMno. i sA I oosCo 
o. osNio. 75O2 -?foZ>o 

»*©jH3EJS*** 1 KiRf. 
[0 0 2 6] 

[SI] 





**** WSfcW «iS #«$*/£JH**f* 

:*tfi ttU*. B*W mAh/R/%. 




i 1. oosMn 0 . lfl A J o. O5 Cq 0 , 0B N i o. 75 O t fiWfc* 1 fife* 19 0/9 9 

7 6 OX:. 1 0/8 B Ot. 1 5 




L i 1. oj3 Mn o. ifiA 1 o. 0A C o 0 , 05 N i 0 . u O } 1 BfeSfr 18 8/9 9 

7 B 0MC % 1 0/8 8 1 5 




L i j. 008^^0. itjA 1 o, 08 C o 0< tt8e N i 0 , rs O, SMk«J I 17 2/9 9 

7 6 Ot % 1 0/8 S Ot:, 1 5 




L i 1. ooiMnj. 2>6 A I 0 , 08 C i> 0 , 0JB N i 0 . y0 O 3 gtitto I K»* 17 0/9 9 

7 6 CC, 1 0/8 8 OX:. 1 5 


L i l oojMn,, 175 A ) o. oa C 0 0 , oaB^'o. tb^j *BMb4fe I ft* 16 9/9 9 

7 6 Ot. 1 0/8 8 0*C. 1 3 




L 1 1. ootM»o. isA 1 o. eiCo 0 . oiN i 0. roOf' D ffitJft 18 6/9 8 

7 6 0^ 1 0/8 9 0*C, 1 5 




L 1 !. oisMn 0 . lt A 1 o. 0> Co 0 . 0$ N I 0. TB O t *SMbttH 184/98 

7 6 0*0, 1 0/8 8 O'C, 2 0 


Jfctfitfaji 


L 1 1. oo»MAo..i»A 1 q, 0 |C«o. off" 1 0. TaO» Kfttt I »* 9 0/— 

7 6 0^ 5/8 8 0t v ' 5 


• 


L i 1. ooiMjio. » 8 A I 0, «C o 0 , fll N 1 o, „0, KfbVl t 2* 6 0/— 

7 6 0*0. X 0/8 9 Ot:, 1 6 




L I j. ol4 Mn o> l0 A 1 000C 0 0 . 0B N i 0. roO s *tt<btt n 2 6/— 

7 6 0*C, 8/8 8 0*C, 5 



[0 0 2 7] (3891 **9!lC«fc*»£fflJ5fc<&£ 
^)V%SX± 2 2. 5 ^H&T ^«tt- y 5r;PR 
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